1,25-Dihydroxycholecalciferol receptor regulation in hormonally induced differentiation of mouse mammary gland in culture.
Mammary explants from pregnant mouse cultured in the presence of insulin, cortisol, and PRL express their differentiated function by producing milk proteins such as casein. Sucrose density gradient analysis of high salt extract of cultured explants showed the presence of 1,25-dihydroxycholecalciferol (1,25-(OH)2D3 specific binding activity sedimenting at 3.3 S. Specific 1,25-(OH)2D3 binding activity in mammary explants varied as a function of the hormonal milieu in culture. The highest activity was found in explants cultured in the presence of insulin, cortisol, and PRL, whereas only a marginal activity was present in explants cultured with insulin. The comparison of 1,25-(OH)2D3 binding activity in explants cultured with insulin and with the three hormone combination by Scatchard plot analysis indicated that the synergistic actions of insulin, cortisol, and PRL increased the number of 1,25-(OH)2D3 specific binding proteins as much as 6-fold; however, the affinity constant of the binding protein was relatively constant in the two systems. Time course studies showed that the increase in 1,25-(OH)2D3 binding activity was detectable as early as 12 h after the addition of cortisol and PRL to insulin-primed explants. The increase was inhibited by the presence of actinomycin D and cycloheximide, suggesting that the hormonal stimulation of 1,25-(OH)2D3 binding activity involves both transcriptional and translational process. These results indicate that insulin, cortisol, and PRL stimulate the specific 1,25-(OH)2D3 binding activity during the induction of mammary functional differentiation when milk protein synthesis takes place.